diverting resources from more productive operational audits to audits of taxpayers who are less likely to be noncompliant. Until recently, IRS estimates of the tax gap have been fairly simple extrapolations based on the 1988 data and the assumption that rates of noncompliance for each tax source have not changed since 1988.
A modified version of the Taxpayer Compliance Measurement Program, called the National Research Program (NRP), was recently implemented to examine individual income tax returns from the 2001 tax year. For the NRP, the IRS randomly selected about 46,000 returns for review and examination and, as with previous TCMP studies, it oversampled high-income returns as well as individual taxpayers who reported (Schedule C) sole proprietorship income. Specifically, of the 46,000 in the overall sample, 21,000 had filed a Schedule C reporting sole proprietorship income, comprising 46 percent of the sample, even though only about 6 percent of individual taxpayers actually file a Schedule C. All of these returns were given a manual review by experienced auditors, who classified the returns into three categories of action: 1) accept the return as filed based on completely corroborating information reported by third parties; 2) contact the taxpayer by correspondence to investigate up to three items on the return that could not be corroborated; or 3) conduct an in-person audit of the return. For those returns selected for in-person audits, the classifiers also determined which items were to be reviewed, with auditors granted discretion to follow up on additional items that might arouse suspicion. In contrast to the NRP, the TCMP performed line-by-line audits on all returns in the sample. To correct for the errors potentially introduced by variability in auditor judgment, the tax gap estimates based on the NRP data employed a modified version of the statistical correction procedure developed by Feinstein (1991) . Because the line-by-line audits can fail to uncover substantial amounts of noncompliance, the tax gap estimates based on both the TCMP and NRP studies make significant adjustments for undetected noncompliance that rely on special studies of particular sources of income and deductions.
Analyses of the National Research Program data form the basis for the first substantial updates since 1988 of the individual income tax underreporting gap. The IRS released preliminary estimates in March 2005 and updated these estimates in February 2006 (U.S. Department of the Treasury, Internal Revenue Service, 2005c Service, , 2006 . Table 1 presents the tax gap figures for 2001 based on the NRP study for the individual income tax filers and on estimates extrapolated from earlier studies for other taxes. The overall gross tax gap estimate is $345 billion, which amounts to 16.3 percent of estimated actual (paid plus unpaid) tax liability. This percentage is not much different than earlier estimates based on extrapolations from the 1988 tax gap studies (for example, U.S. Department of the Treasury, Internal Revenue Service, 1996) . However, taking into account changes in methodology and the uncertainty of the estimating procedures, one cannot conclude that the noncompliance rate has remained steady, as opposed to trending up or down. Of the $345 billion estimate, the IRS expects to recover $55 billion, resulting in a "net tax gap" (the amount of tax not collected) for tax year 2001 of $290 billion, which is 13.7 percent of the tax that should have been paid. Table 1 breaks down the aggregate estimate of the 2001 tax gap into its components. About two-thirds of all underreporting of income happens on the individual income tax. For the individual income tax, understated income-as opposed to overstating of exemptions, deductions, adjustments, and creditsaccounts for over 80 percent of individual underreporting of tax. Underreported business income is nearly twice as large as underreported nonbusiness income. Taxpayers who were required to file an individual tax return, but did not file in a timely manner, accounted for slightly less than 10 percent of the gap. While the individual income tax comprises about two-thirds of the estimated underreporting, the corporation income tax makes up slightly more than 10 percent, and the employment-tax tax gap makes up about one-fifth of total underreporting.
The most striking and important aspect of Table 1 is the huge variation in the rate of misreporting as a percentage of actual income by type of income (or offset). Only 1 percent of wages and salaries are underreported, and 4 percent of taxable interest and dividends are misreported. (These percentages exclude underreporting associated with nonfiling.) Of course, wages and salaries, interest, and dividends must all be reported to the IRS by those who pay them; in addition, wages and salaries are subject to employer withholding. Self-employment business income is not subject to information reports, and its estimated noncompliance rate is sharply higher. An estimated 57 percent of nonfarm proprietor income is not reported, a total of $68 billion, which by itself accounts for more than a third of the total estimated underreporting for the individual income tax. As with prior estimates of the individual income tax underreporting gap, over half is attributable to the underreporting of business income, of which nonfarm proprietor income is the largest component.
The particularly high noncompliance rate associated with self-employed income has been corroborated through an indirect approach pioneered by Pissarides and Weber (1989) in the United Kingdom. They show that, conditional on household characteristics and recorded incomes, the self-employed spend a higher proportion of their reported income on food, and they argue that this reflects an underreporting of income, not a higher propensity to consume food. After adjustment for the differing variances of self-employment and employee incomes, Pissarides and Weber estimate that self-employed people in the United Kingdom on average underreported their income by about one-third. Feldman and Slemrod (forthcoming) applied this methodology to U.S. individual tax return data by examining whether the relationship between charitable contributions (rather than food expenditure) and income depends on the source of income. They find that, other things equal, reported positive self-employment income of $1.54 is associated with the same level of contributions as $1.00 of wage and salary income, which implies-assuming a negligible wage and salary noncompliance rate and that the self-employed are not inherently more charitable than others-a self-employment noncompliance rate of 35 percent; for positive farm net income, the implied noncompliance rate is 74 percent. Strikingly, negative reported values for selfemployment income are also associated with more contributions than reported by taxpayers with no self-employment income, suggesting that on average these reported losses are associated with higher true incomes.
All in all, there is substantial evidence that the extent of evasion for sole proprietor income is high compared to such income sources as wages, salaries, interest, and dividends, and may be more than half of true income. Other components of taxable income for which information reports are nonexistent or of limited value, such as other nonwage income and tax credits, also have relatively high estimated misreporting rates. The IRS reports that the net misreporting rate is 53.9, 8.5, and 4.5 percent for income types subject to "little or no," "some," and "substantial" information reporting, respectively, and is just 1.2 percent for those amounts subject to both withholding and substantial information reporting (U.S. Department of the Treasury, Internal Revenue Service, 2006).
Who Evades?
One intriguing question is how the level of noncompliance, and its proportion to income, varies by income class. Somewhat surprisingly, little is known about this from the IRS tax gap studies. Christian (1994) did report, based on the 1988 TCMP study, that higher-income people evade less than those with lower incomes, relative to the size of their true income; indeed, according to this study those with adjusted gross income above $500,000 on average reported 97.1 percent of their true incomes to the IRS, compared to just 78.7 percent for those with adjusted gross income between $5,000 and $10,000. This pattern appears consistent with the old saying among tax professionals that "the poor evade and the rich avoid," meaning that the rich tend to reduce their taxes through legal "avoidance" measures such as tax shelters, while those with lower incomes attempt more outright evasion. However, the Christian study is not conclusive. These figures do not adjust for the noncompliance the TCMP auditors did not detect. TCMP audits of personal tax returns do not generally investigate corporate or partnership tax returns, so any evasion at those business levels is generally not accounted for; because high-income individuals have proportionately more business income, the relatively high rates shown in this table may overestimate the voluntary compliance of this group. The TCMP audits may not detect sophisticated tax shelters pursued mainly by highincome taxpayers, some of which are legal avoidance but others of which are probably illegal. Finally, many of those categorized as low-income in this study may have reported business losses, so that they are not people with low permanent income and may even, by dint of noncompliance, have placed themselves in the (reported) low-income category.
Tax noncompliance seems related to some other observable characteristics of taxpayers. According to Andreoni, Erard, and Feinstein (1998, pp. 821-22) , married filers and taxpayers younger than 65 have significantly higher average levels of noncompliance than others, and econometric studies by Clotfelter (1983) and Feinstein (1991) that control for income and marginal tax rates come to similar conclusions. Baldry (1987) found evidence, in an experimental setting, that men evade more than women.
There also seems to be substantial heterogeneity in tax evasion. The TCMP studies concluded that, within any group defined by income, age, or other demographic category, there are some who evade, some who do not, and even some who overstate tax liability. For example, for taxpayers with reported income between $50,000 and $100,000 in 1988, 60 percent understated tax, 26 percent reported correctly, and 14 percent overstated tax (Christian, 1994, p. 39) . These studies do not explore to what extent this heterogeneity is explained by different "tastes" for evasion as opposed to different opportunities to evade. I return to this issue later.
Big Business and Tax Evasion
Businesses play a central role in the tax system. For taxes that by statute fall on employees (and independent contractors), businesses "withhold" tax; remit the tax on behalf of the employees; and provide the IRS with information reports of these activities that can be matched against the individuals' reports to the IRS. In addition, a prominent tax is levied on corporate business entities-the corporation income tax. As Table 1 shows, the IRS estimates noncompliance with the corporation income tax in 2001 to be $30 billion, which corresponds to a noncompliance rate of 17 percent. Of this $30 billion, noncompliance by corporations with over $10 million in assets make up $25 billion. But the estimated noncompliance rate of the larger companies is lower: 14 percent, compared to 29 percent for corporations with less than $10 million of assets.
This estimate has not been updated by the National Research Program. Instead, the estimates for the corporation income tax gap come from three sources, according to the U.S. General Accounting Office (1988): For small corporations the IRS used Taxpayer Compliance Measurement Program data, adjusted for underreporting unlikely to be detected by that method. For medium-sized corporations, the gap was calculated by estimating, based on operational (that is, non-TCMP) audits from the mid-1980s, how much tax revenue would have been generated if the IRS examined all these corporations' tax returns. Finally, for large corporations, because the IRS routinely examines a high percentage of these companies, examination results were used as the basis of estimates of the tax gap.
The Bureau of Economic Analysis also calculates an annual measure of corporate tax misreporting. In 2000, its 13.8 percent estimate of the ratio of misreporting to actual liability was close to, but slightly lower than, the extrapolated IRS estimate. Petrick (2002, p. 7) discusses the Bureau of Economic Analysis methodology and Slemrod (2004, fn. 5 ) compares it to the IRS tax gap studies.
Because these estimates are largely based on operational audits, and because most big corporations are routinely audited, some caveats apply to the tax gap estimates they generate. The deficiencies proposed by the examination team are not a perfect measure of actual noncompliance. Due to the complexity of the tax law, exactly what is actual tax liability-and therefore what is actual tax noncompliance-is often not clear. Second, any given examination is not perfect. Some noncompliance may be missed, and there will also be mistakes in characterizing as noncompliance what is legitimate tax planning. For this reason, the data reflect not only the reporting behavior of the companies but also the enforcement behavior of the tax authority. Knowing that the resolution of the ultimate tax liability is often a long process of negotiation that may or may not involve the judicial system, the tax liability per the originally filed return, as well as the initial deficiency assessed by the examination team, may be partly a tactical "opening bid" that is neither party's best estimate of the "true" tax liability. Indeed, IRS Commissioner Mark Everson (2005) testified to the President's Advisory Panel on Tax Reform that the IRS had "a reputation for trading [penalties] away," so that it was "always in the interest of the noncompliant taxpayer to take an aggressive position with the Service."
The proposed deficiency also does not necessarily capture the long-term effect of tax noncompliance on the present value of revenues collected, both because some of the proposed tax deficiency may involve temporary adjustments in tax liability-such as immediate expensing versus depreciation-that will have offsetting consequences in future years, and because upward adjustments made to the taxable income of corporations with negative taxable income would not increase that year's tax liability, but would in general increase the present value of tax liability to the extent that it reduces the expected amount of loss carryforwards.
Based on an examination of previously undisclosed IRS operational audits and appeals data merged with confidential tax return data for corporations, Hanlon, Mills, and Slemrod (forthcoming) calculated that tax noncompliance of large corporations, as measured by tax deficiencies proposed by IRS auditors, amounted in the period 1983 to 1998 to approximately 13 percent of "true" tax liability, slightly lower than the IRS and Bureau of Economic Analysis estimates. All in all, 60 percent of the proposed deficiency was either agreed to by the taxpayer or upheld at a later stage. This 60 percent sustention rate is almost certainly an upper bound estimate of the rate for all companies, however, because it excludes the (generally more contested) tax return filings that had not been settled when the data set was compiled.
They also found that the largest companies (those with assets greater than $5 billion) had the greatest percentage of firms with a tax deficiency (74 percent) and the highest proposed deficiency rate (14.6 percent, versus a range of 9.9 percent to 13.4 percent for the other six groups). This finding is consistent with the larger firms with more complex operations having more opportunities for tax noncompliance. There was also some evidence suggesting that the noncompliance rate for corporations relative to their size is "U-shaped," with medium-sized businesses among the set of large companies having the lowest rate of noncompliance.
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On average, Hanlon, Mills, and Slemrod (forthcoming) found that private companies have higher proposed deficiency rates than public companies (17.1 percent versus 12.5 percent), which is similar to the survey results analyzed in Cloyd (1995) and Cloyd, Pratt, and Stock (1996) . Privately held firms may be more aggressive in angling for lower taxes because they have fewer capital market pressures and thus can sacrifice reporting high financial accounting earnings in an attempt to reduce taxes owed. We also found a positive relationship between the amount of intangible assets a firm holds (as proxied by research and development expenses and market-to-book ratio) and its tax deficiency rate, which is consistent with the idea that these firms have greater tax planning opportunities. Finally, the percentage of annual executive compensation in the form of bonuses and the level of equity incentives from exercisable stock options are positively related to the proposed tax deficiency.
How U.S. Tax Evasion Compares to Other High-Income Countries
How does the magnitude and nature of tax evasion in the United States stack up against other high-income countries? The answer to that question is elusive. No other country has undertaken a broad-based analysis of tax evasion like the Taxpayer Compliance Measurement Program or the National Research Program. Australia, Canada, Sweden, and the United Kingdom have in place small-scale random audit programs for selected taxes and taxpayer groups, but detailed results of these programs are generally not published (although they presumably inform their tax agencies' risk management assessments and resource allocation decisions). The Swedish Tax Agency (2004) estimated the total gap as a percentage of taxes to be 9 percent in 1997 and 8 percent in 2000. Although no official U.K. estimate has been released, an official document does speculate that "it is likely that the United Kingdom has a tax gap of a similar magnitude" to that of Sweden and the United States (O'Donnell, 2004) .
It is also instructive to compare estimates of U.S. income tax evasion with noncompliance rates estimated for the value-added tax, a consumption tax that, while a staple of foreign revenue systems, is not in the U.S. tax arsenal. According to a confidential study made in 2005 by the Forum on Tax Administration, a subsidiary body of the OECD's Committee on Fiscal Affairs, only a few countries were prepared to make public their estimates of overall noncompliance, which ranged from 4.0 to 17.5 percent.
2 These estimates are generally based on "topdown" exercises, which compare actual revenues from the value-added tax to a theoretical tax base and tax amount derived by examining consumption expenditure adjusted to account for factors that affect the base for the value-added tax (for example, tax policy choices concerning goods that are exempt from the value-added tax, or which pay different rates). The United Kingdom is the most transparent with this approach. Its most recent report suggests a gap for its value-added tax in 2003-2004 and 2004 -2005 of 13 .5 percent, down from an average of 15.7 percent in 2000 (HM Revenues and Customs, 2005 . The U.K. reports claim to have validated their top-down estimates with "bottom-up" estimates, but the details of this procedure are not published. Earlier studies across Europe found a wide range of estimated noncompliance rates for the value-added tax (Agha and Haughton, 1996): 2 to 4 percent for revenue foregone for the United Kingdom in 1986 (Tait, 1988) ; 40 percent of revenue uncollected in Italy (Pedone, 1981); 6 percent for the Netherlands in 1976; and 8 percent for Belgium in 1980 (Oldman and Woods, 1983) . Silvani and Brondolo (1993) report calculations of the net evasion rate for the value-added tax in 19 mostly developing countries and report a median evasion rate of 31.5 percent, with New Zealand the lowest at 5.1 percent and Peru the highest at 68.2 percent. In this study, the evasion rates were "prepared by the national authorities following a standard methodology supplied by the authors, which essentially compares VAT revenue collected to the potential VAT base (times the average VAT tax rate)" (p. 1).
Finally, there are voluminous cross-country estimates of the extent of what is referred to as the shadow, irregular, underground, informal, or black economy. Although the definition of the shadow economy is often not precise, it typically entails the production and distribution of services that are themselves not illegal, but become unlawful either by tax evasion or the bypassing of regulations. The underground economy is generally measured as a fraction of GDP, not tax liability, and would include business activity that is not subject to regulations, but which does not generate taxable income. It also excludes some forms of tax evasion such as the overstatement of deductions and credits, and the use of sophisticated tax shelters. In spite of these definitional differences, the underreporting of business income, particularly proprietor income that is the focus of estimates of the underground economy, comprises a significant fraction of the estimated tax gap even in the United States.
The methodology for estimating the underground economy generally relies on inferring the level or trends in the underground economy from data on measurable quantities, such as currency demand, electricity consumption, or national income accounts. For example, Feige (1989) estimates the size of the underground economy by assuming that most unreported economic activity takes place in cash, and that there is a "base year" when the underground economy did not exist; under these assumptions, increases in cash holdings over the base year indicate a growing underground economy. Similarly, Tanzi (1980 Tanzi ( , 1983 pioneered a methodology based on regressions explaining the ratio of currency to M2, and he interpreted the portion of this ratio explained by changes in the tax level as an indication of changes in the size of the underground economy. It is very difficult to verify the accuracy of these estimates. Even Tanzi (1999, p. F340) himself has recently said that "as long as the estimates remain as divergent as they have been, they cannot provide much of a guidance for policy." Breusch (2005) has recently presented a compelling critique of one widely used methodology for generating estimates of the underground economy. Such estimates may say more about the relative extent of the shadow economy, across time and countries, than about its absolute magnitude. According to the calculations of Mummert and Schneider (2002 , Table 1 ) based on the currency demand approach, in 2001-2002 the United States had the smallest shadow economy (relative to official GDP) among 21 OECD countries, at 8.7 percent, only just more than half the average of 16.7 percent. Switzerland (9.4 percent) and Austria (10.6 percent) were the next lowest, while Italy (27.0 percent) and Greece (28.5 percent) were the highest.
Another useful international perspective is the system of tax administration and enforcement. According to OECD (2004) , of the 24 OECD countries that reported the data, in 2001 the United States had the second-lowest ratio of administrative costs to net-of-refund revenue collections, at 0.52 percent, compared to a 1.11 percent unweighted average, and the lowest ratio of full-time staff of the national revenue body to the labor force. This does not necessarily signal an inappropriately low attention to tax enforcement; it could instead reflect a more efficient use of staff and computers, as well as economies of scale.
Like all but two OECD countries, the United States relies on withholding-at-source arrangements for the collection of the bulk of personal tax revenue on wage and salary income. Unlike most OECD countries, the United States does not use withholding-atsource for the collection of personal income tax on dividends or interest. Neither does it use withholding-at-source for independent personal services or royalties and rents, though many OECD countries do. The United States does maintain the most substantial program of information reporting of any OECD country. An extremely wide variety of transactions must be reported to the IRS, including interest, dividends, real estate transactions, rents, sales of securities, and wages. In 2002-2003, some 1.3 billion such reports were received (96 percent electronically) and computer-matched with taxpayer records; the program entailed some 4.3 million taxpayer contacts and resulted in additional assessments amounting to almost $5 billion.
Finally, the United States is in the minority of OECD countries (nine out of 30) in requiring that individuals file tax returns. Half of the OECD countries operate a system in which most wage earners need not file due to exact, cumulative employer withholding, and in other countries the tax authority sends taxpayers a "pre-populated" tax return based on the information they receive from third parties, requiring the taxpayer only to verify that the information is correct.
The Positive Theory of Tax Evasion: Models and Tests The Deterrence Model of Tax Evasion
The standard framework for considering an individual's choice of whether and how much to evade taxes is a deterrence model first formulated by Allingham and Sandmo (1972) , who adapted Becker's (1968) model of the economics of crime. In this model, taxpayers decide whether and how much to evade taxes in the same way they would approach any risky decision or gamble-by maximizing expected utility-and are influenced by possible legal penalties in just the same way they are influenced by any other contingent cost. Optimal tax evasion depends on the chance of getting caught and penalized, the size of the penalty for evasion, and the individual's degree of risk aversion. In an intriguing extension of the theory, Yitzhaki (1974) pointed out that if the penalty (and any associated nonpecuniary costs) for discovered evasion is proportional to the tax understated (rather than, as Allingham and Sandmo assumed, the income understated), then the tax rate has no effect on the terms of the tax evasion gamble. As the tax rate rises, the cost of a detected understatement of taxes rises in exact proportion to the reward from a successful understatement of taxes, so the reward-to-risk ratio is unchanged. In this situation, a higher tax rate has only an income effect and, for example, if a taxpayer's level of (absolute) risk aversion increases as after-tax income falls, a higher tax rate will decrease tax evasion.
Thirty-plus years of subsequent analysis has extended this model in a number of dimensions, including allowing an endogenous probability of detection, analyzing evasion jointly with the labor supply decision (thus directly addressing the shadow economy), incorporating sources of uncertainty other than the chance of audit, and addressing general equilibrium considerations. Andreoni, Erard, and Feinstein (1998) offer a comprehensive survey of the theory, and Sandmo (2005) provides a nice retrospective on tax evasion modeling.
A recent literature adapts the theory of tax evasion, which for the most part concerns individual decision makers, to the tax compliance decisions made by businesses. Arguably, we would expect large public companies to act in a riskneutral manner, rather than like the risk-averse individuals in the Allingham and Sandmo (1972) model. Furthermore, in large, publicly held corporations, decisions about tax compliance are not made by the shareholders directly but by their agents, like the chief financial officer or a vice president responsible for tax matters. To align the incentives of the decision makers and the shareholders, the corporation should tie the agent's compensation to observable outcomes that affect aftertax corporate profitability. Crocker and Slemrod (2005) show that this implies that, if penalties for evasion were to apply to the agent, the principal can alter its compensation contract with the agent, possibly offsetting the intended consequences of the IRS policy (see also Chen and Chu, 2005) . The conclusion that enforcement strategies directed at the tax director and those directed at the corporation itself may impact corporate behavior differently is especially pertinent in light of the Sarbanes-Oxley rules, which create important changes in the responsibility for misreporting: for instance, they require that the chief executive officer sign the company's federal income tax return. Slemrod (2004) expands on the issues related to tax noncompliance by businesses.
Attempts to verify the predictions of the Allingham and Sandmo (1972) model empirically have focused on how evasion is affected by enforcement intensity and the level of tax rates. However, empirical tests have been plagued by the same measurement issues that arise in assessing the magnitude of tax noncompliance.
Clotfelter (1983) examines the micro data from the Taxpayer Compliance Measurement Program studies and finds that noncompliance is strongly positively related to the marginal tax rate; however, Feinstein (1991) finds a negative impact. As with any cross-sectional study of the impact of taxes on behavior, their approach is made difficult by the fact that the marginal tax rate is a (complicated, nonlinear) function of income, making it difficult to identify the tax rate and income effects separately without making strong functional form assumptions. (Having data from two separate years in which the tax rate as a function of income differs, as Feinstein did, mitigates this problem to some degree.) Beron, Tauchen, and Witte (1992) examined TCMP data aggregated to the 3-digit zip code level and concluded that increasing the odds of an audit significantly increased reported adjusted gross income and tax liability for some income groups, but not all. However, the district-level audit rate is not exogenous, perhaps reflecting something about the compliance characteristics of the population. The authors use the level of IRS resources relative to the number of returns as an instrument for the audit rate, arguing that the IRS has not been able to allocate its resources so as to achieve its goals, but this approach is invalid to the extent that the IRS succeeds in targeting its resources toward areas believed to be particularly noncompliant.
Field experiments offer another source of evidence. Slemrod, Blumenthal, and Christian (2001) analyze the results of a randomized controlled experiment conducted by the State of Minnesota Department of Revenue. They found that low-and middle-income taxpayers who received a letter promising an audit reported slightly more, but statistically significantly more, income than those who did not receive such a letter, and the difference was larger for those with greater opportunities to evade. However, high-income taxpayers receiving an audit threat on average reported lower income. The authors speculate that sophisticated, high-income taxpayers view an audit as a negotiation, and view reported taxable income as the opening (low) bid in a negotiation that does not necessarily result in the determination and penalization of all noncompliance.
Perhaps the most compelling empirical support for the Allingham and Sandmo (1972) deterrence model is the cross-sectional variation in noncompliance rates across types of income and deductions, as indicated in Table 1 . Line item by line item, there is a clear positive correlation between the rate of compliance and the presence of enforcement mechanisms such as information reports and employer withholding. Klepper and Nagin (1989) showed compellingly that, across line items, noncompliance rates are related to proxies for the traceability, deniability, and ambiguity of items, which are in turn related to the probability that evasion will be detected and punished. They also find evidence of a substitution-like effect across line items, such that greater noncompliance on one item lowers the attractiveness of noncompliance on others, because increasing the latter jeopardizes the expected return to the former by increasing the probability of detection. Another example of the link from a lack of deterrence to tax compliance involves state use taxes, which are due on sales purchased from out-of-state vendors but consumed in the state of residence. These taxes are largely unenforceable (except perhaps for some expensive items like cars), and noncompliance rates are in the range of 90 percent (Bruce and Fox, 2000, pg. 1380).
However, there has been no compelling empirical evidence addressing how noncompliance is affected by the penalty for detected evasion, as distinct from the probability that a given act of noncompliance will be subject to punishment.
The demonstrated deterrent effect of detecting (and penalizing) noncompliance is important because IRS enforcement activities have declined sharply in recent years. Between 1996 and 2004, the share of nonbusiness individual returns audited dropped from 1.67 percent to 0.74 percent. The share of corporate returns subject to face-to-face audits dropped from 2.62 percent to 0.71 percent, and the coverage ratio for corporations with assets over $250 million fell from 51.7 percent in fiscal year 1997 to 29.7 percent in fiscal year 2003 (U.S. Department of the Treasury, Internal Revenue Service, 2005a, Table 10 ). In part, the reduction in face-to-face audits may reflect a more efficient use of computerized checks as a substitute. However, the number of criminal tax cases recommended for prosecution by the IRS declined by 50 percent between 1992 and 2002 (IRS data cited in Johnston, 2003) . The use by the IRS of its three main weapons for collecting tax debts from recalcitrant tax evaders-levies (garnishing wages or seizing money from bank accounts), liens (taking ownership of the taxpayer's property until a tax debt is paid), and outright seizures of property-also declined sharply. Between 1996 and 2004, the number of levies fell from 3.1 million to 2.2 million, liens fell from 750,000 to 534,000, and seizures fell from 10,449 to 440 (U.S. Department of the Treasury, Internal Revenue Service, 2005a, Table 16 ).
Some of the decline in IRS enforcement is a temporary phenomenon-in response to the IRS Restructuring and Reform Act of 1998, the IRS had to divert resources temporarily towards its reorganization efforts-and many of the enforcement indicators mentioned above have started to rebound a bit. In November 2005, the IRS Commissioner announced plans to increase the number of audits it conducts in 2006, focusing more of its resources on taxpayers with incomes over $100,000 and self-employed workers who deal largely in cash (Herman and Silverman, 2005) . But some of the decline is due to a longer-term trend. For instance, between 1992 and 2002, the number of tax returns grew by 12 percent, but the number of IRS tax auditors fell by a quarter from 16,000 to 12,000 (Johnston, 2003, based on IRS data). Real operating costs actually fell between fiscal year 1993 and 2000, but have risen by slightly more than 7 percent from 2000 to 2005. During this time, both the complexity of the tax law and the sophistication of abusive tax shelters and other means of evading taxes increased notably. The decline in enforcement poses the danger that tax evasion will increase.
Behavioral Models
Although the Allingham and Sandmo (1972) approach has dominated the economics literature, some have argued that it misses important elements of the tax evasion decision in such a way that the model predicts a compliance rate much lower than what we actually observe. For example, Feld and Frey (2002, p. 5 ) assert that it is "impossible to account for tax compliance in terms of expected punishment." The dismissive argument goes as follows: given the average probability of audit (less than 1 percent for individual returns with no business income), the penalties typically assessed for noncompliance (typically 10 percent of the amount underpaid), and what we know about the degree of risk aversion from other contexts, noncompliance should be much, much higher than it apparently is.
But this dismissive argument is not persuasive, because the low average audit coverage rate vastly understates the chances that the average dollar of unreported net income would be detected. A wage or salary earner whose employer submits the employee's taxable income and Social Security number electronically to the Internal Revenue Service, but who does not report that income on his own personal return, will be flagged for further scrutiny with a probability much closer to 100 percent than to 1 percent. Thus, the low rates of noncompliance for labor income reported in Table 1 by no means patently contradict the deterrence theory. Whether the 57 percent noncompliance rate of nonfarm sole proprietors is lower than deterrence theory predicts is less clear; Andreoni, Erard, and Feinstein (1998, pp. 821-822) argue that it is lower.
Nonetheless, considerable experimental (and anecdotal) evidence suggests that the story of tax evasion involves more than amoral cost-benefit calculation. Frey (1997) argues for the importance of differentiating between intrinsic motivation, under which taxpayers comply with tax liabilities because of "civic virtue," and extrinsic motivation, in which they pay because of threat of punishment. He suggests that increasing extrinsic motivation-say with more punitive enforcement policies-may "crowd out" intrinsic motivation by making people feel that they pay taxes because they have to, rather than because they want to. In an experimental setting, Scholz and Lubell (2001) find that the level of cooperation in certain settings declines significantly when penalties are introduced, suggesting that the increased deterrence motivation did not compensate for the changes higher penalties bring about in how people frame their decisions.
Some laboratory experiments have found that subjects respond not only to the probabilities and stakes of a tax evasion game, but also to the context provided to them (Spicer and Becker, 1980; Alm, Jackson, and McKee, 1992) . In particular, tax evasion decisions may depend on perceptions of the fairness of the tax system. If, the argument goes, perceived tax equity strengthens the social norm against evasion, then evasion becomes more costly in terms of bad conscience (if not caught) or bad reputation (if caught). Falkinger (1995) elaborates on this argument, while Cowell (1990, p. 219) reports on experiments that fail to find links between perceived inequities in the tax system and noncompliance. An individual can also find unfairness in what the government uses tax revenues for-a person with some of the spirit of Henry David Thoreau may avoid taxes because that person thinks government (nontax) policy wrong (Andreoni, Erard, and Feinstein, 1998) . Such individual judgments can be complex; for example, expenditures on warfare might be tolerated in a patriotic period, but rejected during another period characterized by antimilitarism (Daunton, 1998).
These patterns suggest that a form of reciprocal altruism may be at work-a form in which the taxpayer's behavior depends on the behavior, motivations, and intentions not of any subset of other individuals, but of the government itself.
3 Levi (1998, p. 91) argues that if citizens believe that the government will act in their interests, that its procedures are fair, and that their trust of the state and others is reciprocated, then people are more likely to become "contingent consenters" who cooperate in paying taxes even when their short-term material interest would make free-riding the individual's best option.
Some survey evidence supports this view. Torgler (2003) and Slemrod (2003) show a positive relationship across countries between survey-based attitudes toward tax evasion on the one hand and professed trust in government, and Slemrod (2003) finds that the same relationship holds across individuals within the United States and Germany. A 2002 poll in the Czech Republic indicated that a person would be more likely to evade taxes if that person believed government services were substandard (Hanousek and Palda, 2004) . Of course, such survey responses may also reflect after-the-fact rationalization of noncompliant behavior.
If perceptions matter for tax compliance, a natural question is to what extent tax compliance behavior can be manipulated by the government to lower the cost of raising resources. Appeals to conscience go back at least to Hammurabi's reign in ancient Babylon, when the tax collector sent the following notice when payments were late: "Why have you not sent to Babylon the 30 lambs as your tax? Are you not ashamed of such behavior?" (as cited in Webber and Wildavsky, 1986, p. 58) . Appeals to patriotism to induce citizens to pay their taxes (and, often, buy war bonds) are common in recent times; the U.S. Secretary of Treasury during World War I, William Gibbs McAdoo, referred to these campaigns as "capitalizing patriotism." Kang and Rockoff (2006) discuss the World War I experience, while Jones (1996) discusses fiscal propaganda during World War II.
That such campaigns are successful during ordinary (nonwar) times in swaying taxpayers from their otherwise optimal compliance strategy has not been compellingly demonstrated. In a randomized field experiment with Minnesota taxpayers in a peacetime setting, Blumenthal, Christian, and Slemrod (2001) find no evidence that either of two written appeals to taxpayers' consciences had a significant effect on compliance. One letter stressed the beneficial effects of tax-funded projects, while the other conveyed the message that most taxpayers were compliant. Torgler (2004) , using a controlled field experiment in Switzerland, also found that moral suasion has hardly any effect on taxpayers' compliance behavior.
Survey evidence also suggests that attitudes about the acceptability of tax evasion vary considerably across countries. In the World Values Surveys done between 1999 and 2002, respondents were asked whether, given the chance, tax evasion is never, sometimes, or always justified, where a value of 1 corresponds to "never justifiable" and a value of 10 corresponds to "always justifiable." The U.S. average was 2.28, just slightly below the OECD average of 2.34. These attitude measures of the World Values Survey across countries are associated, holding other factors constant, with already-discussed measures of the shadow economy and widely used survey measures of actual evasion (Torgler, 2004) . The difficulties of separating out whether people pay their taxes because they feel they "ought to," or whether they fear the penalties attendant to not doing so, is well illustrated by some evidence from a recent survey sponsored by the IRS Oversight Board (U.S. Department of the Treasury, Internal Revenue Service Oversight Board, 2006). While 96 percent of those surveyed in 2005 mostly or completely agreed that "It is every American's civic duty to pay their fair share of taxes," 62 percent also said that "fear of an audit" had a great deal or somewhat of an influence on whether they report and pay their taxes "honestly."
The Normative Theory of Taxation and Its Policy Implications Fairness and Incidence Concerns
The normative questions raised by tax evasion are often complex, involving issues of fairness, efficiency, and how to measure social costs and benefits, so that how to apply economic reasoning to the range of relevant policy instruments is still being formulated. Tax evasion affects the distribution of the tax burden as well as the resource cost of raising taxes-bread-and-butter concerns of public economics. 4 If the estimated $290 billion net income tax gap could somehow be costlessly eliminated, that money could be used to finance worthy government projects, or used to finance an across-the-board cut in tax rates that would benefit compliant taxpayers. But expanding government programs could be financed in a number of other ways, such as raising tax rates or broadening the income tax base, and a tax reduction could be financed by cuts in overall spending; the real question is whether curbing evasion would improve the equity and efficiency of the public finances. Moreover, curtailing tax evasion is in fact not costless, and these costs must be considered in developing optimal policy.
Good tax policy should be designed with the realities of evasion in mind. If all Americans were genetically predisposed to underpay their legal tax liability by 20 percent, at no cost to them, tax evasion wouldn't matter at all. Government would simply readjust everyone's "sticker price" tax liability upward so that the desired amount of tax would be collected, even after the 20 percent "discount" was taken. Each taxpayer might think that he or she is beating the system, but in fact no one gains in either relative or absolute terms compared to a world with no evasion-we are, in effect, "cheating ourselves." Similarly, if opportunities or predilections for evasion were systematically related to income, then the tax rate schedule could just be adjusted to achieve whatever degree of progressivity is deemed optimal. Of course, not everyone evades taxes by the same proportionate amount or by an amount strictly related to income, both because of differences in personal characteristics-like attitudes toward risk, the tax system, and honestyand because of different opportunities and potential rewards for evasion. As a result, tax evasion can cause serious inequities and inefficiencies.
Evasion creates horizontal inequity because equally well-off people end up with different tax burdens. Attempts to reduce tax evasion can create vertical equity concerns, as when the IRS is criticized for spending resources to reduce fraud related to the Earned Income Tax Credit, whose recipients are low-income households, instead of devoting those enforcement resources to tax shelters that are pursued by high-income households.
Tax evasion also imposes efficiency costs. The most obvious are the resources taxpayers expend to implement and camouflage noncompliance, and the resources the tax authority expends to address it. In addition, when the tax system is otherwise close to optimal it provides a socially inefficient incentive to engage in those activities for which it is relatively easy to evade taxes. For example, because the income from house painting can be done on a cash basis and is therefore harder for the IRS to detect, this occupation is more attractive than otherwise. Although a supply of eager and cheap housepainters undoubtedly is greeted warmly by prospective buyers of that service, the work of the extra people drawn to house painting, or any activity that facilitates tax evasion, would have higher value in some alternative occupation.
The same argument applies to self-employment generally, as the enhanced opportunity for noncompliance inefficiently attracts people who would otherwise be employees. The opportunity for noncompliance can distort resource allocation in a variety of other ways, such as causing companies that otherwise would not find it attractive to set up a financial subsidiary, or set up operations in a tax haven, to facilitate or camouflage abusive avoidance or evasion.
A tax incidence story also lurks here. The supply of eager housepainters bids down the market price of a house painting job. Thus, the amount of taxes evaded overstates the benefit of being a tax-evading housepainter. The biggest loser in this game is the scrupulously honest (or risk-averse) housepainter, who sees his or her wages bid down by the unscrupulous competition, but who dutifully pays taxes.
Similarly, a tax policy instrument that facilitates evasion for all corporations (as opposed to noncorporate businesses) might attract entry, so that its effects are shifted to corporations' customers through lower prices. The windfall gains to those companies that successfully play the tax lottery by acting aggressively probably accrue to the shareholders in their role as residual claimants, perhaps shared to some extent with the tax managers through their compensation contracts. If there are particular characteristics of corporations in certain sectors that facilitate evasion or abusive avoidance, such as the presence of corporate intangibles, the apparent gains that accrue to firms in these sectors via a lower effective tax rate will be partially eroded to the extent that competitors have similar characteristics, and thus the apparent tax gains will partly benefit some other constituency, including this sector's customers.
Optimal Tax Enforcement Policy
The mere presence of tax evasion does not imply a failure of policy. Just as it is not optimal to station a police officer at each street corner to eliminate robbery and jaywalking completely, it is not optimal to eliminate tax evasion (for a formal demonstration of this point, see Baldry, 1984) . The recognition of tax evasion introduces a new set of policy instruments whose optimal setting is at issue; for instance, what should be the extent of audit coverage, the strategy for choosing audit targets, and the penalty imposed on detected evasion? The reality of tax evasion also invites a rethinking of standard taxation problems.
With respect to penalties, it has been well known since Becker (1968) that a government concerned with maximizing the expected utility of a representative citizen will want to set the penalty for detected crimes as high as possible, so that even with a low resource cost of enforcement, the overall expected deterrent effect will be large. But this argument ignores, inter alia, the possibility of a corrupt tax administrator who abuses the system or, alternatively, harshly punishes someone who makes an honest mistake. The harsher the penalty, the more damage a corrupt administrator could inflict and, in the case of an honest mistake, the more capricious the system. Hence the harsher the penalty, the more detailed and cautious the prosecution process must be. In addition, with harsher penalties, courts may be more reluctant to find the taxpayer guilty of evasion, so that one practical consequence may be fewer penalties imposed. This argument also flies in the face of the common notion that the level of punishment should in some sense "fit" the crime. In the absence of explicitly modeling the interaction between the penalty rate and administrative costs, analytical models usually assume a ceiling on the penalty rate.
Regarding how many resources to devote to enforcing the tax laws, Slemrod and Yitzhaki (1987) show that one superficially intuitive rule-increase the probability of detection until the marginal increase of revenue thus generated equals the marginal resource cost of so doing-is incorrect. Although the cost of hiring more auditors, buying better computers, and the like, is a true resource cost, the revenue brought in does not represent a net gain to the economy, but rather a transfer from private (noncompliant) citizens to the government. The correct rule equates the marginal social benefit of reduced evasion (which is not well measured by the increased revenue) to the marginal resource cost. The distinction suggests that unregulated privatization of tax enforcement, in which profit-maximizing firms would maximize revenue collection net of costs, would lead to socially inefficient overspending on enforcement. Greater enforcement might also entail nonpecuniary costs, such as invasion of privacy (Slemrod, 2006) . In Slemrod and Yitzhaki (1987) , the social benefit is related to the reduced risk-bearing that comes with reduced tax evasion; more generally, social benefits can accrue via increased efficiency; it would also tend to mitigate the inefficiencies discussed earlier. Cowell (1990, p. 136) suggests another complication: perhaps a specific social welfare discount should apply to the utility of those who are found to be guilty of tax evasion and thus "are known to be antisocial." In sum, no one has yet compellingly translated the theoretically correct characterization of optimal enforcement into a statement about how much evasion should be tolerated. But just as an important difference exists between oil reserves and "economically recoverable" oil reserves, a parallel difference exists between tax evasion and economically (read optimally) recoverable tax evasion.
The tools of efficiency analysis and optimal taxation can be extended to cover enforcement policy instruments. Ignoring distributional concerns, these tools reveal that all tax policy instruments-not just the standard instruments such as tax rates-should be utilized so as to equalize the marginal efficiency cost per dollar of revenue raised, which should in turn equal the marginal social benefit of raising revenue (Mayshar, 1991; Yitzhaki, 1996, 2002) . Distributional considerations can be introduced into this framework, as well. Unfortunately, the empirical analysis needed to flesh out the policy implications of these rules is not far along. However, their logic suggests that, given the costs and difficulties of detecting noncompliance of the self-employed, the higher rates of noncompliance make at least some degree of economic sense.
5
The normative theory has not yet made much progress in providing concrete policy advice regarding the key tools of tax administration, especially the role of information reporting by arms-length parties. The ability of the IRS to rely on reports by firms about wages and salaries paid to employees explains why the (optimal) noncompliance rate of labor income is so much lower than for selfemployment income, for which no such information reports exist. The ability to match firm-to-firm sales is touted by advocates as a major administrative advantage of value-added taxes, and the difficulty of monitoring firm-to-consumer sales and to distinguish them from firm-to-firm sales has been noted as the Achilles heel of administering a retail sales tax. Overall, when relatively disinterested third parties can be required to provide information, as with wages and salaries, high compliance rates can be achieved at fairly low cost. But when only interested parties are involved, an alternative mechanism-such as in a credit-invoice value-added tax (where taxes on input purchases can be deducted only if the seller produces an invoice for taxes paid)-must be found or else compliance will be low absent costly 5 The recent theoretical and empirical attention to the elasticity of taxable income is welcome, because it recognizes that all behavioral responses-of which tax evasion is one-are symptoms of the efficiency cost of price distortions due to taxation. For useful starting points on this literature, see Feldstein (1999) on the theory, Gruber and Saez (2002) on the empirical work, and Slemrod (1998) for a critical review of both. What distinguishes traditional, "real" responses to taxation, such as labor supply, on the one hand, from evasion responses is that while, with some exceptions, economists generally accept that inalterable preferences guide the former, the evasion response is mediated by the set of enforcement policies that government chooses.
auditing. Formal modeling of these differences is in their infancy. Kopczuk and Slemrod (2006) have suggested a modeling strategy based on the importance of monitorable arms-length transactions among firms and between firms and employees, and Gordon and Li (2005) have argued that the financial sector is a key to tax administration in developing countries.
The ubiquity and importance of evasion call into question one of the canons of undergraduate public finance textbooks-that the incidence and efficiency of taxes does not in the long run depend on which side of the market the tax is levied. Once the reality of tax evasion is recognized, the incidence and efficiency of a tax system may depend critically on which side of the market remits the tax to the government and which side must report its transactions to the government. A uniform value-added tax and a uniform national retail sales tax may look identical in a world of no evasion or administrative costs, but they may have very different effects in the real world, a point noted by the President's Advisory Panel on Federal Tax Reform (2005, pp. 191-222) .
Conclusions
Tax evasion is widespread, always has been, and probably always will be. Variations in dutifulness and honesty can explain some of the across-individual and, perhaps, across-country heterogeneity of evasion. But the stark differences in compliance rates across taxable items that line up closely with detection rates suggest strongly that deterrence is a powerful factor in evasion decisions.
The overall net noncompliance rate for all U.S. federal taxes and the individual income tax seems to stand at about 14 percent. But given the current state of theory and evidence on tax evasion, it isn't clear in what way or how much enforcement might most efficiently be increased. Although the normative theory of taxation has been extended to tax system instruments such as the intensity of enforcement, the empirical knowledge to put these rules into operation is sparse. Furthermore, theory is only beginning to address core issues such as the role of third-party reporting of information that facilitates enforcement of the taxation of wages and salaries, but helps little for self-employment income. Modeling these information flows-and the critical role played by firms-is an important item in the future research agenda. 
